Construction and long term preservation of clonal transgenic silkworms using a parthenogenetic strain.
For the functional analysis of insect genes as well as for the production of recombinant proteins for biomedical use, clonal transgenic silkworms are very useful. We examined if they could be produced in the parthenogenetic strain that had been maintained for more than 40years as a female line in which embryogenesis is induced with nearly 100% efficiency by a heat shock treatment of unfertilized eggs. All individuals have identical female genotype. Silkworm transgenesis requires injection of the DNA constructs into the non-diapausing eggs at the preblastodermal stage of embryogenesis. Since our parthenogenetic silkworms produce diapausing eggs, diapause programing was eliminated by incubating ovaries of the parthenogenetic strain in standard male larvae. Chorionated eggs were dissected from the implants, activated by the heat shock treatment and injected with the transgene construct. Several transgenic individuals occurred in the daughter generation. Southern blotting analysis of two randomly chosen transgenic lines VTG1 and VTG14 revealed multiple transgene insertions. Insertions found in the parental females were transferred to the next generation without any changes in their sites and copy numbers, suggesting that transgenic silkworms can be maintained as clonal strains with homozygous transgenes. Cryopreservation was developed for the storage of precious genotypes. As shown for the VTG1 and VTG14 lines, larval ovaries can be stored in DMSO at the temperature of liquid nitrogen, transferred to Grace's medium during defrosting, and then implanted into larvae of either sex of the standard silkworm strains C146 and w1-pnd. Chorionated eggs, which developed in the implants, were dissected and activated by the heat shock to obtain females (nearly 100% efficiency) or by a cold shock to induce development to both sexes in 4% of the eggs. It was then possible to establish bisexual lines homozygous for the transgene.